Association of differential and site-dependent CpG methylation and diverse expression of DNA methyltransferases with the tissue-specific expression of human beta-globin gene in transgenic mice.
Expression of human locus control region (LCR) and beta-globin promoter has been recognized as an important factor in time- and tissue-specific expression event. DNA methylation can affect the transcriptional activity of specific genes. To investigate the methylation mechanism in the regulation of LCR and promote expression, this study used a transgenic mouse strain generated previously, in which the hematopoietic-specific expression of the EGFP was driven by human beta-globin promoter and under the control of LCR, to examine the CpG methylation pattern in various tissues. The results showed the inverse correlation between the methylated extent and the levels of gene expression in all tested tissues. We also found that the methylated extent of the 10 examined CpG sites was biased along their positions and is more efficient near the transcription start site. Real-time quantitative RT-PCR analysis of DNA methyltransferases (DNMTs) transcripts showed that Dnmt3a and Dnmt3b expressed with a very low level in the hematopoietic tissues that was coincident with the relative higher EGFP expression in these tissues, indicating that the differential expression of DNMTs contributed to the tissue-specific methylated patterns which caused the diverse gene expression in various tissues. These findings provide significant clues to elucidate the mechanism of the regulation on tissue-specific expression of genes.